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At the present time there are three forms of mental disease

which seem to be associated with characteristic changes in the

central nervous system; these are general paralysis, arterio-scler-

otic dementia and less certainly senile dementia. The better un-

derstanding of the pathological anatomy of general paralysis and

the importance which plasma cell infiltration of the vessel wall

is known to play, has cleared the way for the separation of the

arterio-sclerotic brain diseases. In the same way the recognition

of a senile brain atrophy without arterio-sclerosis shows an in-

dependence of two processes, often associated in the brain in the

senile period.

Difficulty in the interpretation of the importance of the arterio-

sclerotic process occurs from the fact that arterio-sclerosis of the

cerebral vessels is not uncommon in various forms of mental dis-

ease, especially of the later years of life, and that undoubtedly

arterio-sclerosis of the cerebral vessels may be present without

recognizable mental disease. There are however certain forms of

mental disturbance which clinically show such a prominence of

symptoms referable to focal or diffuse vascular brain disease, and

which anatomically are associated with destructive lesions of the

brain due to diseased vessels that they may be grouped among

the psychoses due to organic brain disease as a special group of

arterio-sclerotic dementia.

The dementia associated with coarse vascular lesions such as

h�morrhage and softening has long been a familiar type and

these cases have been described in the text-books as post-par-

alytic dementia, post-apoplectic dementia and as arterio-sclerotic

‘before the Boston Society of Psychiatry and Neurology.
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dementia. After separating out from this type of cases those in

which the disease is of embolic origin and no arterio-sclerotic

brain disease demonstrable, it will be found that most cases of

coarse lesion at the same time are associated with arterio-sclerosis

of the finer vessels and with greater or less destruction of the

cortical nervous elements. This supports the view that the mental

disturbance of these cases may be due more to the finer changes

in the cortex than to the coarser deeper-lying lesions. In addition

to these cases there have been more recently described other var-

ieties of arterio-sclerotic brain disease. Alzheimer 2 in 1902, de-

scribed four groups of cases in which the mental process is asso-

ciated with arterio-sclerotic brain disease. All of these groups

are, however, but varieties of one arterio-sclerotic process.

I. Arterio-sclerotic brain atrophy which clinically may course

in two ways; there may be what he calls minor nervous symptoms

in which the process lacks the progressive character of the other

type. The symptoms are less severe, there is a pronounced in-

crease of mental fatigue and there occurs memory weakness, head-

ache, and dizzy attacks. Anatomically there is present a severe

sclerosis of the arteries with very slight gross changes in the brain.

Microscopically there is an absence of marked focal disintegration

of nervous tissue, little more than pigment atrophy of the ganglion

cells, with scattered proliferative phenomena in the glia cells of

the cortex and an increase of glia fibers about the vessels.

The second type is that of a severe progressive arterio-sclerotic

brain degeneration, which in its beginning may resemble the first

form, but there develops rapidly severe psychical phenomena, with

gradually progressive deep dementia, incidentally there are “at-

tacks” of different nature such as fainting, apoplectiform shocks,

or epileptiform convulsions, with more or less well-defined focal

symptoms.

II. Subcortical encephalitis; this is a group described by Bin-

zwanger,8 in which there is an atrophy of the deep-lying white

substance due to arterio-sclerosis of the long medullary arteries.

2 Alzheimer: Die Seelenst#{246}rungen auf arteriosclerotischer Grundlage.

AlIg. Zeitschr. f. Psych., Vol. 59, p. 695.
‘Binzwanger: Die Begrenzung der allgemeinen Paralyse. Alig. Zeitschr.

f. Psych., Vol. 51, p. 804.
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Clinically, difficulty in the association processes is the first and

most striking symptom; speech is early affected. Often there are

varieties of aphasic disturbances, apoplectiform and epileptiform

attacks with periods of excitement and confusion. There some-

times develops, suddenly or gradually without psychical involve-

ment, articulatory speech disturbance or hemiparesis. Anatom-

ically there is an absence of the focal softenings expected. The

pia is moderately hazy, the convolutions are a little narrowed and

deeply depressed. The cortex is well preserved, but the hemi-

sphere white substance is greatly atrophied. Often in these

cases there are arterio-sclerotic foci in the internal capsule, lentic-

ular nucleus, thalamus, and quite regularly in the pyramid tract

of the pons.

III. Perivascular gliosis is a process in which there is an

atrophy of the nervous elements and a proliferation of glia in

the field of distribution of vessels which by reason of arterio-

sclerotic disease furnish less nutrition. The nervous elements

easily reacting to such disturbance gradually atrophy and give

place for a glia overgrowth.

IV. Senile cortical devastation, is an arterio-sclerotic disease

occurring in senile years and associated with senile brain atrophy.

In this process there occurs an arterio-sclerotic degeneration of

the smaller vessels of the cortex with disintegration of the nervous

elements in peculiar wedge-shaped foci or in streaks.

Pure types of these groups of Alzheimer’s are not common, as

often the focal lesions, where of any considerable size or import-

ant location, modify the clinical and anatomical picture.

Anatomically arterio-sclerotic brain disease must be considered

as two processes, viz., that present in the vessels and the reactions

in the nervous tissue. As it affects the vessels at the base of the

brain, in the meninges and the largest vessels of the brain sub-

stance, the process presents the same features as in other arteries

of the same size. The intima is chiefly involved; its cells prolifer-

ate, increasing the thickness of the coat, usually unsymmetrically.

The elastica increases and new-formed fibers pass in among pro-

liferated intimal cells, later necrotic degenerative processes occur

in the new tissue, the so-called atheromatous degeneration; often

calcareous salts are deposited in the degenerated area. The wall

instead of becoming atheromatous may more rarely undergo hya-
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line transformation. In the finer vessels, such as occur in the

cortex and white substance of the convolutions, there occurs pro-

liferation of the endothelial layer and increase or splitting up of

the elastic fibers. Later the endothelium may lose its staining

qualities. The elastica or intima may degenerate into a hyaline or

colloid substance. As a result of these changes there occur pecu-

liar arrangements of the vessels. Often there are clusters of rings

due to vessels cut in cross-section, or long chains of rings, possibly

produced by tortuosities in the vessel wall. Various other kinds

of irregularities in the vessel wall may occur. As result of the

proliferation of the intima and elastica the original lumen may be

obstructed and new channels formed through the vessel. In

one instance four channels ran through the intimal prolifer-

ation. The adventitia commonly contains phagocytes with pig-

ment; true infiltration of the vessel wall does not occur. As hya-

line change there occurs a transformation of the arterio-sclerotic

wall into a hyaline-like substance. More rarely the vessel may

degenerate into a substance giving a reaction different from hya-

line and which Alzheimer’ has described as colloid degeneration.

As a result of these changes there may occur focal softenings,

where the shutting off of nutrition is sudden, or if gradual, the

softening is incomplete and there occurs a degeneration of the

least resistive elements and proliferative changes of the glia in the

involved region. This may be of large extent where arteries of

wide distribution are affected, or small where the fine cortical ves-

sels are changed. As another result of arterio-sclerosis, especially

of the hyaline degeneration of vessels there may occur, as de-

scribed by Weber,’ fine miliary hiemorrhages. Further, the de-

generative changes may lead to weakening of the walls and th�

formation of miliary aneurisms, the rupture of these giving origin

to the larger brain hiemorrhages.

The changes in the nervous tissue cannot be regarded as specific,

yet they are quite characteristic in their peculiar distribution. As

a result of the disturbance of nutrition there occur necrotic

‘Alzheimer: Die Kolloidentartung des Gehirns. Arch. f. Psychiatric,
Vol. 30.

‘Weber: Hyaline Gef#{228}ssentartung als Ursache miliarer Gehirnblutung.
Arch. f. Psychiatric, Vol. 35, p. 159.
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changes in the nerve cells which are of a variety of types; ulti-

mately the diseased cells may disappear or persist as severely

altered forms.

The glia elements as a rule show focal proliferative phenomena

such as swelling and production of fibers; occasionally glia nuclei

mitoses are observed. When the injury is very severe or recent

the glia elements may show only regressive changes. Other forms

of cellular elements occur with greater or less frequency. Chief

of these is the epithelioid cell, which is rarely absent from the

arterio-sclerotic foci, another is the long rod-shaped “St#{228}bchen-

zelle” whose origin is less certain.

The characteristic feature of the arterio-sclerotic process in

the cortex is its focal occurrence. These focal lesions may vary

from small fields visible only under the immersion to larger

patches of devastation seen with the unaided eye. Histologically

arterio-sclerotic brain disease is to be chiefly differentiated from

that of general paralysis. This is to be made from the less diffuse

character of the process and above all by the absence of lymphoid

and plasma cell infiltration of the vessel wall. From the senile

brain atrophy it is differentiated by its focal character and the

relation of the nervous tissue degenerations to vessel changes; the

appearance of the cortex being that of a patch-like degeneration,

while in senile dementia the disappearance of the nerve cells is

more diffuse and general. In both general paralysis and senile

brain atrophy arterio-sclerosis with its secondary degenerations

may also be present, yet is purely associative.

Out of a number of cases of arterio-sclerotic brain atrophy we

have collected the following: The first four cases correspond to

Alzheimer’s first group. The fifth case is that of an arterio-

sclerosis in which the coarse lesions are especially marked.

For the clinical records of all of the cases described I am

indebted to my associates on the medical staff of the Danvers

Hospital.

CASE R.: Arterio-sclerotic brain atrophy with minor focal symp-

toms.-At 62 becoming irritable and developing mild delusional

ideas; marked forgetfulness; gradual improvement; stationary

course for three years, then return of ideas of suspicion; rapidly

progressing deterioration; profound memory disturbance; defect-
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ive orientation; considerable dementia; death occurring in coma

after a series of convulsions.

Anatomical findings: general arterio-sclerosis; severe sclerosis

of finer cortical vessels; slight degenerative changes in nerve cells

and marked progressive glia phenomena.

R.-Male, carpenter. Hereditary history of mother dying of

paralysis, a half brother and half sister insane. No alcoholic

history. At 41 suffered from what was called “congestion of the

brain.” Some years before he was 62 he became irritable and

developed the idea that things were done to purposely annoy him.

He slept poorly and often complained of headache, at times he

was forgetful; on one or two occasions he assaulted persons whom

he believed were annoying him. At 62 he was admitted to the

Danvers Hospital. There was nothing noteworthy described in

the physical examination made. Mentally he was clear and talked

freely of the annoyances he had been subjected to, otherwise his

attitude was normal. He soon ceased to be annoyed by things

about him and three months after his admission he was taken

home. There he resumed his former occupation and continued

well for nearly three years and a half; he then became seclusive

and would sit around for hours without speaking; his mood was

irritable, his old ideas of suspicion returned and he made threaten-

ing assaults against those he regarded as irritating him. He lost

weight and as before he complained of headache. He slept little

and at night restlessly wandered about. At 66 he was again ad-

mitted to Danvers. The examination showed the superficial ar-

teries to be hard and tortuous, there was a systolic murmur heard

over the aortic area and the kidneys showed signs of chronic ne-

phritis. Save for considerable tremor of the tongue there were no

neurological disturbances noted. Mentally he understood ques-

tions, knew that he was in Danvers but could not give the day of

the week and placed the year as 1872. He had great difficulty in

recalling answers to simple questions, making mistakes, many of

which he recognized; he remembered having been at the Danvers

Hospital before but gave the time as seven years ago. He was

unable to recall the names of the physicians who cared for him

at that time. He spoke of the same ideas of annoyances and

suspicions that he held before but denied that he had ever thought

of them until recently; “his daughter had choked him severely”;
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“they are trying to make him out crazy.” He had no insight into

his disease, spoke of the foolishness of his being in a hospital and

regarded himself as being perfectly able to go out and work. He

had little knowledge of current events; made many mistakes in

simple calculation tests and on the whole was considerably de-

mented. He improved physically during the next few months but

still held to the ideas of suspicion; his memory was profoundly

weakened, he became apathetic, losing all interest in what was

going on about him, took no care of his personal appearance and

rapidly deteriorated. He then began to fail physically, having

frequent attacks of vomiting and diarrhoea. The urine contained

much albumen and numerous casts. The pulse was rapid and of

high tension. In December, 1902, he was described as “bewildered

and disoriented.” A few days after this he had a series of con-

vulsions with twitchings of the left side of the face and four days

later he died in coma.

Anatomical findings.-Chronic interstitial nephritis; cardiac hy.

pertrophy; broncho-pneumonia; general arterio-sclerosis.

The brain showed little unusual in gross appearance. The

weight was not diminished. There was a high degree of athero-

matous degeneration of the basal vessels. The pia showed a

chronic leptomeningitis. Gross focal lesions were absent.

Microscopically there was a severe arterio-sclerosis of the cor�

tical vessels; in both nerve cell layers and white substance. This

was noticed in the proliferation of the intimal endothelium and in-

creased thickness of the elastica. By this proliferation the vessel

lumen was narrowed. In one artery four newly-formed channels

were formed in the proliferation. In places there were groups of

rings representing the cross-sections of vessels; in one instance

there was a cluster of ten rings. The adventitia was quite gen-

erally thickened and scattered through it were many phagocytes.

In a number of places vessels were present whose walls gave the

reaction of hyaline. About the sclerotic vessels, quite generally,

there were hypertrophied glia cells. Nerve cell changes were not

general, occasionally near a diseased vessel the nerve cells were

shrunken and atrophied but this was not marked. Apart from

the regions of sclerotic vessels the glia was of a regressive type.

About the vessels in the white substance there were groups of
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hypertrophied glia cells and peculiar long cells apparently loosened

from the vessel adventitia.

CASE A.: Severe progressive arterio-sclerotic brain atrophy.-

At 34 gradual change of character, becoming dull, forgetful, and

irritable. Shock followed by persistent speech-defect, prominent

focal symptoms and increase of memory weakness; remission for

eight months, then episodes of confusion, progressive deteriora-

tion, death after a series of convulsions.

Anatomical findings: General arterio-sclerosis; chronic inter-

stitial nephritis; cardiac hypertrophy; broncho-pneumonia. Se-

vere sclerosis of large and small cerebral vessels, multiple cysts of

white substance of hemisphere, focal disintegration of cortical

nervous elements and proliferative glia phenomena.

A-Male, woolsorter. Hereditary history of father and two

uncles insane, the father dying of Bright’s disease. Personally he

was somewhat below the average in mental qualities. Alcohol was

used very moderately. Syphilis denied. During early life he worked

as a painter and at one time had lead colic. At 34 there was a

mental change, he became duller than formerly and slept a good

deal during the day. Emotionally he was easily irritated and

cried often without cause. His physical health deteriorated, his

gait became unsteady, but mental symptoms were not especially

marked until several months later when he had a shock, with

unconsciousness until the day following, an articulatory speech-

defect persisting after the other physical symptoms disappeared.

He now became more irritable and at times had episodes of be-

wilderment. He developed delusions such as that “some one was

going to jump through the wall at him.” Apparently he had

auditory hallucinations. At 35 he was admitted to Danvers.

Physically he was poorly nourished. The heart had a systolic

murmur. There was no mention of sclerosis of superficial ar-

teries. Pupils equal and reacted lively to light stimuli. Knee-

jerks equally exaggerated. Clonus in right ankle. Romberg’s

symptom was present. His gait was ataxic and walking very

difficult. Speech was described as paralytic and difficult to under-

stand. Mentally he comprehended questions poorly, and his an-

swers were irrelevant and disconnected. He was partially ori-

ented, knew he was in Danvers Hospital and had an approximate

idea of the date. His attempts to write were illegible. Often he
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cried without cause. His whole attitude was one of confusion.

He was inclined toward coarse restlessness, such as squirming

about the bed and picking aimlessly at the clothes. In one later

note it was recorded that he was aphasic, i. e., “would speak out a

jumble of unintelligible sounds.” At the end of three months he

had improved considerably, his speech was quite distinct, orienta-

tion perfect, but his movements had considerable ataxia. He

was then taken away and later went back to his work of wool-

sorting. For eight months he worked fairly well excepting for

one short period. He then became restless, irritable, and his work

was unsatisfactory. Two months later he had periods of “con-

fusion” and at on.� time took all of the articles off from his table

and put them in a strange place. A few days later he drank

laudanum with suicidal purpose, then he went to a physician in a

half-dressed condition and told him about it. He soon returned

to Danvers. He then was oriented, recognized his former asso-

ciates, but his comprehension of questions was poor and his an-

swers irrelevant. The day following he had a series of clonic

convulsions lasting fifty minutes. A day later he died in coma.

Anatomical findings.-The brain weight was #{182}220 grms., a little

below the average. All of the basal arteries and the meningeal

vessels were very sclerotic. The pia showed chronic leptomen-

ingitis. There were no marked gross atrophies. Both lenticular

nuclei were porous. In the pons there were three small cysts

among the pyramid fibers, one of these was apparently of recent

origin.

Microscopically the cortical vessels showed severe sclerotic

changes. These were more marked in the left than in the right

hemispheres and more in the calcarine than in other regions. The

change was chiefly a thickening of the intima and elastica, the lat-

ter in some instances was split into several lamelhe and lay in

wrinkled folds. The adventitia was thickened and packed with

phagocytes containing pigment. In many vessels the intimal cells

had lost their staining qualities; the walls having degenerated into

homogeneous rings. The vessels of the white substance were

especially sclerotic. In the nerve cell layers were patches where

nerve cells were few in number. In these barren areas were ap-

parently dead forms, appearing as shadows of shrunken pyramids;

all internal strticture had disappeared, a mass of bright yellow
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pigment and shrunken irregular homogeneous body representing

the nucleus. The fiber process of some of these cells could be

traced quite a distance away from the cell body. These shadowy

cells lay in groups or streaks or were scattered singly among

nerve cells apparently little changed. Satellite cells crowded

rather numerously about the pyramids of the deeper layers. In

these barren areas and irregularly scattered through the cortex

were glia cells in various progressive stages and long “ St#{228}bchen-

zellen.” These latter sometimes lay in clusters. A number of

glia nuclei mitoses were seen. In the white substance of the con-

volution there was no orderly arrangement of nuclei and about

the vessels there was a great increase of coarse glia fibers. Big

swollen glia cells abounded all through the white substance, and

about the sclerotic vessels myelin bodies were numerous. The

same arterio-sclerotic vessel changes were present in the medulla

and basal ganglia.

CASE L.: Severe progressive arterio-sclerotic brain atrophy.-

Gradual onset at 38 with forgetfulness; slow general mental de-

terioration; convulsions, rapid increase of physical and mental

symptoms, focal neurological symptoms; speech-defect; disorien-

tation; irritable mood; progressive and final deep dementia.

L.-Female, hereditary history of father being of alcoholic hab-

its and dying from a stroke of paralysis. Of his ten childreii

three were alive; one died of paralysis at IS, another of kidney

disease at 36. Personally, she was mentally backward at school.

Her husband gave a history of syphilis. She had twelve mis-

carriages and no living children. Alcohol was never used. At

38 she became forgetful and unable to do her work well. At 4o

she had a series of convulsions lasting some days, since then she

had failed physically and mentally, she gradually became unable

to walk and at 42 she was quite helpless. Another series of con..

vulsions occurred followed by hallucinatory delirium lasting a few

days, after which she was admitted to Danvers. Physically she

was an�mic and poorly nourished. Heart enlarged to the left,

mitral systolic murmur and accentuated second aortic sound. Su-

perficial arteries thickened. Pulse of high tension. She was un-

able to stand or walk. General muscular weakness, more marked

in left side, facial movements better on right than left side, mouth

drawn to the left. No tremors. Arm movements ataxic. Vision
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impaired, questionable left hemianopsia. Patella, elbow, and wrist

reflexes exaggerated. Superficial reflexes normal. Pupils equal,

regular, and react to light stimuli. She complained of pains in arms

and legs. General dulled appreciation and poor localization of pain,

touch and temperature stimuli. Mentally she was dull and stupid,

not volunteering conversation. Speech was slurring and test

phrases poorly pronounced, it was noted that it was different from

the general paralytic speech-defect. She was completely dis-

oriented and had no comprehension of her environment; under-

stood questions poorly, and showed profound intellectual deter-

ioration. Totally unable to retain new impressions or give any

account of her life. She had partial insight, only to the degree

that she knew that she was not well. Her attitude was one of

profound dementia, the mood was slightly variable but on the

whole she was apathetic. There was no attempt to care for her

personal habits. The further course was one of continuous and

rapid physical failure. Generally she was stuporous. Death oc-

curred in coma during an attack of broncho-pneumonia.

Anatomical findings.-General arterio-sclerosis; cardiac hyper-

trophy; broncho-pneumonia; chronic nephritis. The brain

weighed 1020 grms. The pia was moderately thickened. The

basal arteries and the meningeal vessels were severely sclerotic.

The convolutions showed no gross atrophies. Numerous small

cysts, none over 3 mm. in diameter, were irregularly scattered

through the white substance of the hemisphere. A larger cyst

about I cm. in diameter lay across the tip of the right internal

capsule. The basal ganglia were quite porous. Microscopically

the vessels of the cortex were severely diseased. Many thickened

vessels were torn out in cutting, giving the sections a perforated

appearance. The nuclei of the vessel walls stained poorly or not

at all; in Nissl preparations cross-sections of vessels appeared as

glassy rings. Heavily pigmented phagocytes filled the adventitial

spaces. Nowhere were there lymphocyte infiltrations. The ves-

sels of the white substance were especially thickened. In the

cortex there were scattered barren areas in which nerve cells were

entirely absent or present only in few numbers. There were as

many as six in a single section; these lay deep in the nerve cell

layers or extended downward from the surface as wedge-shaped

streaks, and closely resembled the foci of cortical devastation
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found in senile arterio-sclerosis. In all of these areas the vessels

were severely altered. In these foci in numbers, and elsewhere

scattered singly, were nerve cells in process of disintegration;

there were a variety of types of alteration, some had incrustations

on the Golgi net or axon and all were indications of a very severe

disease process. In and about these focal areas the glia cells

showed various proliferative phenomena and where the areas were

older these were filled with coarse glia fibers. There were a few

scattered areas of an2emic necroses in which the reactions were

those of acute softenings. At various places there were small

pin-head sized hiemorrhages about severely diseased vessels; in

these areas there were numerous phagocytes loaded with pigment

and swollen proliferating cells of the vessel walls.

In the cord there were degenerations in the anterior and the

lateral column. The right direct and both cross pyramidal tracts

were degenerated. The degeneration in the anterior columns dis-

appeared above the lumbar region while the lateral tract was de-

generated as low as the second sacral level. The arteries of the

cord were generally sclerotic.

CASE C.: Severe progressive arterio-sclerotic brain atrophy with

tabes-like complications.-Onset with shock at 48 followed by

persistent focal neurological symptoms and becoming forgetful;

the further course marked by hallucinatory episodes, and a pro-

gressive physical and mental deterioration. Physically there was

incoordination, loss of tendon reflexes and sensory disturbances;

death occurred from myocarditis.

Anatomical findings: General arterio-sclerosis; severe sclerosis

of larger and smaller cerebral vessels; cysts of white substance

of hemispheres; slight focal disintegration of the cortical nervous

elements and proliferative glia phenomena�; degenerations of pyra-

midal tracts and posterior columns of cord.

C.-Female. Hereditary history of father dying of heart dis-

ease at 67. Maternal grandfather insane. Mother insane at age

of 50. She had several shocks, was paralyzed and was demented

at the time of her death at 72. A sister was insane in girlhood

but later recovered. Alcohol and venereal disease denied. At �

she was struck on the head and was unconscious for an hour. No

later sequelle. At 48 she had an apoplectiform attack, followed

by unconsciousness for two hours, and by left hemiplegia, right
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ptosis and thick speech. After two weeks she was able to walk,

but showed a mental change. She was forgetful and often fab-

ulated. She later developed auditory hallucinations, such as

“hearing music”; eight months before admission became helpless

and unable to walk; deterioration was now rapid; she could not

remember from day to day, had no care for her bowel and bladder

movements, took little interest in her environment, and soon was

admitted to Danvers.

Physically she was poorly nourished with flabby musculature

especially on the left side. The left angle of the mouth drooped

and the left naso-labial fold was smoothed out. The superficial

arteries were thickened, the heart outlines were a little enlarged

towards the left. She was unable to stand, tremor of the hand,

tongue and lips was marked. Arm movements were ataxic. The

tongue went to the left when protruded. The right iris was

covered by a film and vision in this eye was absent. The pupils

were unequal, the right larger than the left. The right reacted

only a little to light stimuli. A watch was heard only when held

close to the ear. Patella, tendo-Achillis, wrist, and elbow reflexes

were absent. Superficial reflexes present. A zone of amesthesia

for pain and tactile stimuli extended around the body from the

third to the sixth rib. Above and below this sensations were

normal. Symmetrical areas of an�sthesia were present on the in-

ner side of the forearms and inner side of the legs. Attempts to

write gave only a few scratches. Mentally she was dull and

stupid. She was able to name the place, but otherwise was dis-

oriented and had no appreciation of her environment. She could

not retain names or numbers. Simple calculations were done cor-

rectly but slowly. Her whole attitude was one of advanced de-

mentia. There were no spontaneous speech productions nor any

evidence of hallucinations or delusions. She had insight only to

the extent that she realized that she was not as well as formerly.

During the remainder of the course there was a progressive phy-

sical failure, her mental state being one of apathetic dementia.

She died a month after admission from myocarditis.

Anatomical findings.-Chronic and acute myocarditis; pulmon-

ary hypostasis and general arterio-sclerosis. The brain weighed

1110 grms. The pia showed a moderate degree of chronic lepto-

meningitis. The basal cerebral arteries presented a high degree

4
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of arterio-sclerosis. Externally the brain showed no gross ab-

normalities. In the white substance of the hemispheres there were

several small cysts scattered irregularly, one somewhat larger,

about 5 mm. across, lay in the tip of the right internal capsule.

The basal ganglia were porous. In the pons there were several

small cysts scattered among the fibers of the pyramidal tract.

Microscopically the cortical vessels were severely diseased, not

only the arteries, but sometimes the veins were sclerotic. In some

vessels there were several thicknesses of intima. The endothelial

nuclei of many capillaries would not stain normally. The super-

ficial arteries were more often sclerotic than the deeper. About

the sclerotic vessels of the white substance there was sometimes

tremendous increase of coarse glia fibers and in these instances

the region was dotted with numerous myelin bodies. Pigment

phagocytes were generally present in or about the adventitia of the

larger vessels. Nowhere were there any lymphocyte infiltrations.

The glia nuclei were rather uniformly increased through all the

the nerve cell layers. The nerve cells were nowhere of healthy ap-

pearance and in a few places there were small foci where nerve

cells had disappeared and those remaining showed very severe

changes.

In the cord there were degenerations in both lateral and poster-

ior columns. In both lateral columns this degeneration corres-

ponds to the position of the crossed pyramidal tract and was visible

through the entire length of the cord as low as the second sacral

level. The anterior columns were unchanged. In the posterior

column there was an ascending degeneration corresponding topo-

graphically with that of tabes. At the second sacral level the en-

tering posterior root fibers were degenerated and the median parts

of the column were unchanged. In the fifth lumbar region there

were degenerated entering root fibers and a broad area thinned

of fibers spreading through the entire posterior column excepting

the ventral median zone and along the dorsal margin. In the first

lumbar region the entering root fibers were healthy. The degen-

erated area appeared as two pale streaks placed more toward the

median septum. In higher levels the degenerated area became

more compact and lay closer to the septum and at the fourth

cervical level it was a wedge-shaped area lying wholly in Goll’s

column.
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We have analyzed the above group of four cases of arterio-

sclerotic brain atrophy and one other, the description of which

we have omitted. In this group of five cases it was noted that

a weakness of the retentive memory was among the earliest symp-

toms. The comprehension and orientation were preserved for a

considerable time. Hallucinations were present in three cases;

these were auditory and in one instance also visual; they were

merely episodial and never were very marked. The early forget-

fulness farther on in the disease became more marked in three

cases; these patients could not retain the simplest impressions.

The association processes were never active; in all there was a

marked dulness and lack of any productivity. Delusions were

episodial in three cases; they were never common and were of the

nature of ideas of suspicion and soon faded away; in only one

instance was there any reaction to the ideas held. One patient for

a short period expressed a few expansive ideas, yet they were

never marked. There was great variability in the emotional tone,

rapid variations between lighter and sad moods; never was there

a constant depression. The mood in all cases tended to apathy

and absolute indifference to their environment. Ability to do any

intellectual work early disappeared, and in all, the end-stage was

a more or less profound dementia.

As etiological factors, there were present in two cases moder-

ate use of alcohol and in one probable syphilis. Four had heredi-

tary influences, in three there was a history in the parents of

shock and paralysis with insanity, and in the other of insanity

with death from Bright’s disease. In four there was a history

of disturbances ascribable to vascular derangement, such as shocks

or congestive attacks before the onset of the mental symptoms.

The course of the disease varied somewhat but, excepting in the

case R., it was a progressive dementia with marked memory dis-

turbance and prominent focal symptoms.

Each case had marked physical disturbances. In three there

were superficial evidences of arterio-sclerosis, such as thickened

arteries. In four there was a systolic murmur of the heart with

accentuated second aortic sound; in the other the heart was noted

as being enlarged towards the left. In three which had urine

examinations, there was clinical evidence of nephritis.

In four there was an articulatory speech difficulty early in the
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disease. In three it followed a shock. In one it developed grad-

ually. Two presented aphasic symptoms. All had at some time

during their course apoplectiform or epileptiform attacks; in only

one was it the first symptom. The reflexes showed little in com-

mon. In three they were normal, in one exaggerated, in one

they were absent. Pupils were normal in three, unequal in two,

and sluggish in one. The superficial reflexes were unimpaired;

the organic reflexes in two were disturbed.

Anatomically there was present in all a general arterio-sclerosis.

The heart, excepting in the case C., weighed over 350 grms.

The kidneys all presented a severe arterio-sclerosis with varying

degree of interstitial proliferation. The larger arteries of the

brain were all severely sclerotic. The weight of the brain was

a little diminished. All showed chronic leptomeningitis; gross

atrophies of the convolution were not present, cysts, focal hiemor-

rhages, or softenings were present in all except case R. These

were always small, the largest not more than i cm. in diameter.

Most of these lay irregularly distributed throughout the white

substance of the hemispheres-twice in the internal capsule, twice

in the pons, and once in the occipital lobe. The hiemorrhages

were circumscribed and all lay in the cortex. The basal ganglia

in each instance showed widened vessel spaces. Microscopically

the fine cortical vessels presented varying degrees of arterio-

sclerosis with multiple focal degenerations of the nervous tissue

and proliferative glia phenomena.

In the clinical diagnosis of this group of cases there comes into

question first of all general paralysis. The age, sometimes the

mode of onset, the various focal disturbances with profound

memory weakness and progressive dementia may simulate general

paralysis closely. There is very little difference between the

ages of development of the two diseases. The history of vascular

or similar mental disturbances in the ancestors and relatives is

apparently an important point; the hereditary taint in general

paralysis is high, yet of a different nature. Antecedent syphilis

may be present in both diseases. In one of our clearest cases,

that of L., there was a history of previous infection. The cases

with specific syphilitic vessel disease do not come into question

here. In the mode of onset, the arterio-sclerotic cases often show

disturbances referable to vascular derangement before the mental
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disturbance, such as dizzy attacks, or distinct “shocks.” In gen-

eral paralysis it is rare for the disease to begin with an attack,

generally it being possible to find evidences of mental change for

a longer or shorter period before the “attack.” During the

course of both diseases “shocks” or “convulsions” are often

present but probably of greater frequency in the arterio-sclerotic

cases. In general paralysis ‘ finds that 6o per cent

of the cases have focal attacks. Kraepelin’ gives 36 per cent.

The attacks in arterio-sclerotic brain atrophy appear to be more

severe in their results than in general paralysis. The focal symp-

toms in the former disease often can be related to a shock. Speech-

disturbances are common in both. The articulatory defect may be

quite similar. The aphasic disturbances, which are common in

the arterio-sclerotic cases, are generally of longer duration than

in general paralysis where aphasia often disappears after a little

time. The memory disturbance in each is very prominent; Krae-

pelin regards the disturbance of the past memories as more marked

in general paralysis than arterio-sclerosis.

A very important differential point is the lack of the promi-

nence of delusions. They may be entirely absent in the arterio-

sclerotic cases and when present never at any time dominate the

picture. These delusions are generally of the nature of suspicions

and persecutory ideas with very little reaction. The patients are

strikingly unproductive; expansive delusions are very rare. The

mood is rarely severely depressed or euphoric. Generally it is

one of apathy or emptiness. The dementia in each may be equally

profound. A greater degree of insight into their disease is

present in arterio-sclerosis than in general paralysis. The reflex

disturbances, so common in general paralysis, are of less import-

ance in arterio-sclerosis. Pupillary irregularities and inequali-

ties may exist, yet loss of light reaction is rarely present. The

knee-jerks may be unequal, generally they are exaggerated. The

diagnosis is very difficult or quite impossible clinically in such

cases as that of C., where we have a marked arterio-sclerotic

brain process and at the same time a tabetic posterior column

disease. Always of diagnostic aid would be the physical signs

Heilbronner: Allg. Zeitschr. f. Psych., Vol. 51, p. 22.

Kraepelin: Psychiatric, 1904, p. 303.
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of general arterio-sclerosis, such as the heart and kidney changes

and the sclerosis of superficial arteries.

The most important difference between the two diseases is ex-

plain#{225}ble from the anatomical process in that general paralysis

is a diffuse disease and arterio-sclerosis is pre-eminently a focal

process; yet there are cases of atypical paralysis, such as described

by Lissauer,’ where, in addition to a diffuse cortical disease, the

paralytic process may be more severe in one region than another.

The largest group of cases of arterio-sclerotic brain disease is

that in which there is a more coarse destruction of brain tissue

than in the cases above described. In this group there are in-

‘cluded the cases of softening and hiemorrhage commonly classed

#{149}ascerebral apoplexy. The cases where the lesion is due to an

‘embolus and no disease of the cerebral vessel is present are

naturally not considered here. The arterio-sclerosis in these cases

is chiefly present in the larger vessels, yet a very large

number of these cases, especially those which come into in-

sane hospitals, have in addition to these coarser lesions

arterio-sclerosis of the finer cortical vessels with focal destruc-

tion of small areas of the cortical nervous, elements. Many of

these cases give a history of mental change before the shock. The

clinical picture of these cases is dominated by focal symptoms,

such as aphasia and various paralyses. The aphasia present often

makes the interpretation of the amount of dementia present quite

difficult. These cases are to be differentiated from those cases

occurring in senile years where, in addition to a more or less

characteristic senile dementia, there are focal evidences of arterio-

sclerosis. Clinically this is possible but anatomically this is diffi-

cult, seemingly the only difference is the absence of those changes

which we have come to regard as characteristic of senile brain

atrophy. The arterio-sclerotic process of each is quite similar.

A case illustrative of this class is the following:

CASE G.: Arterio-sclerotic brain atrophy with coarse lesions.-

Onset with depression at 58 with little progressive mental change

until a shock at 66, which was followed by motor and aphasic

symptoms; in the further course there were episodes of excite-

‘Lissauer-Storch: Ueber einige F#{228}lleatypischer progressiver Paralyse.

Monatsschr. f. Psych. und Neurol., 590!.
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ment, the clinical picture was that of a dementia the extent of

which was difficult to determine on account of the aphasic dis-

turbances; at the end of seven years death occurred from pneu-

monia.

Anatomical findings: Severe sclerosis of the larger and smaller

cerebral vessels; large focal softenings; multiple focal cortical

devastations.

G.-Female. Hereditary history of a sister dying of “dropsy.”

At �8, after the death of two children, she became depressed and

her disposition changed. The duration of this depression was

not stated. At 66 she had a shock followed by loss of vision and

inability to speak clearly; she recovered physically from this with

the exception that there persisted a difficulty of speech. Men-

tally she was changed, she became irritable, held vague delu-

sional ideas and in the same year was admitted to Danvers. The

physical examination showed a marked sclerosis of the superficial

arteries. The reflexes were normal, she could see and hear.

“Her speech was an unintelligible paraphasic jargon.” The left

hand was used better than the right. She was irritable, at times

apprehensive and resistive. At first she did not recognize her

food as such, but later learned to eat when it was given to her.

She paid no attention to objects, wandering aimlessly about the

ward, often undressing during the day. Later she would only

utter a few gutteral sounds. There was little change in her con-

dition for several years. At times there were short episodes of

excitement. At the end of seven years death occurred from

pneumonia.

Anatomical findings.-Fibrous pericarditis; slight atheroma of

the first portion of the aorta; chronic nephritis. The brain weight

was 870 grms. The basal and meningeal arteries were extremely

sclerotic with calcareous plates in many places. The lumen of

one posterior branch of the left middle cerebral artery was oblit-

erated by thickened walls. The pia was thickened and adherent

to the cortex in the regions of softening. Except for the focal

softenings the convolutions showed little change. There was a

linear streak of subcortical softening in the right first temporal

convolution which extended backward behind the parieto-occipital

fissure. In the left hemisphere there was a similar but larger

subcortical softening in the region just below the interparietal
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fissure, corresponding to the distribution of the obliterated artery.

Another focal softening involved the left operculum.

Microscopically, apart from the regions of softening, there

were severe sclerotic changes of the finer vessels with multiple

focal cortical devastations. There were also a number of small

focal softenings in the cortex. These finer cortical changes cor-

responded closely with those described above in the cases of

arterio-sclerotic brain atrophy.

.Arterio-sclerosis of the cerebral vessels is of common occur-

rence in senile dementia, yet there are not a few cases in which

it is absent. At present one does not seem justified in regarding

senile dementia as a pure arterio-sclerotic brain disease. In

senile years the brain undergoes an atrophy analogous to that of

other organs. This is manifested in degenerative changes in

the nerve cells and fibers, which may disappear, often in large

numbers, leaving areas of the cortex which contain strikingly

few cells and without general distortion of the cortical archi-

tecture. The nerve cells are commonly highly pigmented; not

only is pigment present in the larger pyramids but also in the

smaller cells of the upper layers. Many nerve cells show the con-

dition of chronic shrinkage. The glia nuclei are mostly of a

small dark type, often with shrivelled angular bodies, quite com-

monly pigmented. The blood-vessels are changed but not scler-

otic; their nuclei are shrunken, deeply stained, and their walls and

perivascular spaces contain pigment phagocytes. Although the

process is generally diffuse, it sometimes is of greater intensity

in one place than in another, as a result there are cases of senile

dementia with focal symptoms not referable to arterio-sclerotic

changes.

The relation of arterio-sclerosis of the cerebral vessels to

senile dementia is not easy to determine; this may be due partly

to the rather mixed character of the clinical group called senile

dementia which doubtless contains several different types vary-

ing clinically and anatomically. One cannot get a clear pic-

ture of an arterio-sclerotic psychosis from the cases occurring in

this period, and in analyzing our limited material it was found

quite impossible to draw marked clinical distinctions between

senile dementia and an arterio-sclerotic psychosis occurring in

senile years except as the diagnostic criteria were the occurrence
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of focal brain symptoms. Anatomically, the arterio-sclerotic

cases do not differ from the cases we have above described except

in their association with the senile brain atrophy.

In senile years there occur at least three anatomical varieties

of arterio-sclerotic brain disease, all associated with senile tissue

changes, viz., coarse arterio-sclerotic lesions, such as large soften-

ings, arterio-sclerosis of the cortical vessels with focal devasta-

tions, and the perivascular gliosis. These may be associated in

varying degrees with one another. The commonest cases are

those with large softenings of the white substance and the least

common is the perivascular gliosis.

From a considerable number of cases of senile dementia asso-

ciated with arterio-sclerotic brain disease we have selected the

following:

CASE H.: Senile arterio-sclerotic brain disease with prominence

of finer cortical changes.-Onset with shock at 54 followed by a

slight memory defect without progression until 70. Then gradual

senile mental deterioration, inability to work, apprehensive mood;

later, more severe shocks with persistent focal symptoms, aphasia,

disorientation, intellectual deterioration to a profound apathetic

dementia.

Anatomical findings: Brain atrophy; diffuse senile changes;

severe arterio-sclerosis of cortical vessels with colloid degenera-

tions, small focal disintegrations of cortical elements.

H.-Male. Hereditary history of father dying of apoplexy,

mother of heart disease, one brother of Bright’s disease, and an-

other of apoplexy. Alcohol and syphilis denied. At 54 had a

shock and was dazed for some hours but not unconscious. Physi-

cal recovery was apparently complete but memory was never as

good as before. Since seventy he has been deteriorating, he be-

came more forgetful, at times he was apprehensive, and he became

unable to work. At 72 he had another shock with slight left

hemiplegia. His general physical failure was now more rapid.

At 74 another and more severe shock with unconsciousness for a

few hours was followed by aphasic symptoms, two months later

a slight shock, since then he has been unable to care for himself.

He was then admitted to Danvers. Physically, he was of senile

appearance. The noteworthy findings in the examination were:

Sclerosis of the superficial arteries; enlarged heart; chronic neph-
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ntis, and cedema of the legs. Muscular movements were done

with slight feebleness and uncertainty. He heard ordinary con-

versation, no evidence of blindness or hemianopsia. Left facial

paralysis. Pupils medium-sized, margins irregular, the left a

little larger than the right. Light reactions present. Tendon

reflexes present. The left knee-jerk livelier than the right. Sen-

sations apparently unimpaired. Speech was paraphasic with

wrong use of words and much circumlocution; he misnamed ob-

jects yet indicated their use. Handwriting tremulous with elision

of letters. He was restless, wandering about his room. Men-

tally he was dull, comprehended questions poorly. Completely

disoriented. Memory profoundly impaired, could not retain the

simplest impressions. There were no delusions or hallucinations.

He took no interest in his environment. His mood was irritable,

easily angered, and as easily pacified. For five months there was

gradual yet progressive failure, becoming bedridden. He sud-

denly became comatose and died after twenty-four hours.

Anatomical findings.-General arterio-sclerosis; hypostatic

pneumonia; chronic nephritis. The brain weight was much di-

minished, weighing without pia #{182}080grms. The left hemi-

sphere was i5 grms. lighter than the right. The cerebro-spinal

fluid was much increased. The pia was thickened over the

frontal lobes. The basal vessels were severely sclerotic with

multiple atheromatous plaques. The convolutions were atro-

phied everywhere excepting in the occipital region. The con-

sistency was a little firmer than usual. The cortex was irregu-

larly flecked with fine injected vessels. There was only one gross

focal lesion present in the hemispheres, a small partitioned cyst

about 3 mm. in diameter in the white substance beneath the left

angular gyrus.

Microscopically, the changes present were chiefly in the fine cor-

tical vessels, with a great variety of types of degenerated nerve

cells. Nowhere were there extensive areas of focal devastations.

Many nerve cells were of the chronic shrinkage type. One very

common form was of a very severe degenerative process leading

to complete destruction of the cell; all parts of the cell atrophied

and shrank together, the nucleus lost its membrane, shrank into

an irregular shape, and with the nucleolus lost its staining capac-

ity; often all that one found was a small fragment of cell body
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in which was recognizable with difficulty a severely injured nu-

cleus and nucleolus. These lay scattered singly or in small

groups. The larger nerve cells were highly pigmented; not only

was the pigment placed in the basal parts of the cell but large de-

posits lay above and at the sides of the nucleus, some had under-

gone a complete pigmentary degeneration, all that was left being

a pigment sack with a shrunken nucleus pushed against the wall.

The small pyramids of the upper layers were generally pigmented.

In general, the glia cells of the cortex were relatively increased

and mostly of the regressive type. In a few places there were

small groups of swollen progressive glia cells. The focal char-

acter of the degenerative changes was only recognizable under

high magnification. The arteries of the cortex were severely

diseased, in many vessels the endothelial nuclei would not stain,

in some the intimal cells were increased, narrowing the lumen,

in places the elastica was degenerated so that it could not be

differentiated from the connective tissue of the wall. The walls

of many capillaries were of irregular, jagged outline. Clusters

of vessels in cross-section were met with in many sections.

Nowhere were there true infiltrations of the vessel walls. In the

left calcarine region there was a strip of vessels which had un-

dergone colloid degeneration; this extended as a streak in the

fifth layer and was best marked at the bottom and along the sides

of the convolution and was absent at the top. The walls of the

vessels here were bordered or mingled with round, oval, or long

homogeneous masses giving the reactions of hyaline. The best

preserved vessels were bordered by fine beads of the substance.

In some the whole wall was obscured by the bodies. Some

vessels in this region appeared as swollen homogeneous rings.

The elastica was demonstrable in some of these vessels in which

everything else appeared changed into hyaline material.

CASE L.: Senile arterio-sclerotic cortical devastation.-Gradual

onset at 67, episodes of confusion, apprehensive mood, ideas of

suspicion, poor comprehension, marked memory-weakness, pro-

found intellectual deterioration, becoming later apathetic, stupor-

ous; death from pneumonia; duration five years.

Anatomical findings: Brain atrophy; severe sclerosis of corti-

cal vessels with multiple focal devastations.

L.-Male. Hereditary history: one son a criminal and one
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daughter weak-minded. Alcohol and syphilis denied. At 66 he

was an inmate of an old people’s home. At 67 beginning mental

failure, becoming later so confused and demented that he could

not find his way about. His mood was somewhat apprehensive,

at times he imagined that some one was to steal him away. At

his admission to’ Danvers he was of senile appearance, arteries

somewhat thickened, the heart was a little enlarged, and the

second aortic sound accentuated. The tongue and hands were

tremulous. Pupils equal, react sluggishly. Knee-jerks not

stated. Gait a little unsteady. Mentally, he was disorientated,

his comprehension was poor, some objects were incorrectly named,

others were given without mistake, the memory was defective

for early and recent events, all intellectual tests were poorly done,

the further course was a gradual mental and physical deteriora-

tion. He never became oriented, his mood became empty and

much of the time he was stuporous. Later, he became unable to

carry on conversation, and at the end was totally unable to articu-

late. He was bedridden; finally he developed contractures of the

legs and died of pneumonia.

Anatomical findings.-Septic�emia, broncho-pneumonia, chronic

nephnitis. The brain weighed, with the pia, i i’io grms. The

pia showed considerable degree of chronic leptomeningitis. The

basal and meningeal vessels showed slight and uniform thicken-

ing, yet, except for one small patch, they were free from atheroma.

The cerebro-spinal fluid was much increased. The convolutions

had a peculiar rusty brown color; in all regions they were nar-

rowed and had coarse, uneven surfaces. In the brain substance

there were no gross focal lesions.

Microscopically, the larger arteries of the white substance were

not notably altered, the small cortical vessels presented a severe

degree of arterio-sclerosis, there were numerous wedge-shaped

patches of devastation with glia proliferation in various cortical

regions. The nerve cells showed senile changes with marked

pigmentation. Heavily pigmented phagocytes were scattered

numerously through the upper part of the cortex. The glia cells

of the superficial layer contained much fine, yellow-brown pigment.

Apart from the larger foci of devastation there were many small

patch-like degenerations of the cortical elements.

In addition to the above cases of senile arterio-sclerosis, the
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following anatomical findings are given of a case of which but

little history was obtainable but which clinically presented the

picture of presbyophrenic senile dementia. At no time were focal

symptoms noted. As far as known the duration was about three

and a half years. The anatomical findings were of the nature of

an extensive perivascular gliosis. The brain weighed 1140 grms.

In places the pia was considerably thickened. The basal arteries

were free from atheroma but uniformly a little thickened. The

cerebro-spinal fluid was greatly increased. In both temporal re-

gions the convolutions showed extreme atrophy. The convolu-

tions of the island of Reil on both sides were reduced to low

ridges, the cortex lying almost flat on the external capsule.

These atrophied regions were of greatly increased firmness.

Microscopically, there was a severe arterio-sclerosis of the vessels

of both white substance and cortex, especially marked in the

regions of atrophy. In these latter parts there was almost com-

plete disappearance of the nervous elements, the regions being

filled with masses of glia fibers. Away from the, regions of

gliosis there were many small foci of arterio-sclerotic devasta-

tions.

The clinical picture of the above group of senile arterio-scler-

otic brain disease is that of gradually increasing change of char-

acter with forgetfulness, inclination to fabulate, loss of judg-

ment, disorientation, narrowing of external interests, episodes of

confusion and hallucinatory delirium, delusions of persecution

and suspicion; at times there may be apprehensiveness, but this

usually soon fades away into a more or less deep apathy, the

end stage being a profound dementia. This corresponds quite

closely to the picture of senile dementia but, in addition, we have

in these cases focal symptoms referable to vascular disease, such

as shocks, focal paralyses, articulatory speech-defects, aphasic

symptoms, and the signs referable to a general arterio-sclerosis.

We have analyzed clinically and anatomically a group of six-

teen cases, of ten of these in which information was present, seven

had a hereditary history of insanity or shocks; these latter, in

the majority of instances, being in antecedents during their senile

years. In none was there a history of excessive alcohol, of seven

cases three drank moderately, four denied the use of alcohol.

The average age of fifteen cases was above sixty-eight years.
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The duration averaged three and a half years. Of fifteen cases,

eight gave a history of shock, and in all except one mental symp-

toms were noted before the shock. Six were aphasic, in five

this was a simple paraphasic disturbance and one had total aphasia

following h�emorrhage. In twelve the condition of the superficial

arteries was noted, in eleven of these there were signs of sclerosis,

six gave clinical evidence of heart lesion, and seven of nephritis.

The knee-jerks were noted in twelve, twice they were exagger-

ated, twice unequal, and eight times normal. The pupils were

normal in ten, sluggish in two, unequal reactions in one, in four

they were of irregular outline, and four were of unequal size.

Of all these cases none were free from arterio-sclerosis of the

vessels of the internal organs. Twelve could be regarded as pre-

senting general arterio-sclerosis. The vessels of the Circle of

Willis, or their branches, were sclerotic in thirteen. Of the six-

teen cases, in eight the sclerosis was limited to the larger brain

vessels, in eight it involved the finer cortical vessels, or both.

The average brain weight was diminished. The weight was

somewhat lower in those cases where the sclerosis involved the

finer cortical vessels. Eight cases had, sometime during their

course an apoplectiform attack, five of these had cysts or areas

of coarse lesion; in the other three there were very severe changes

in the finer cortical arteries. There were cysts indicative of old

brain lesions, in four cases in which there was no history of

shock or clinical evidence of focal lesion.

EXPLANATION OF FIGURES.

FIG. 1, CASE L.-Arterio-sclerotic brain atrophy. Cortex showing wedge-

shaped area of devastation among the nerve-cells in the field of a sclerotic
vessel. Nissl stain. Mag. 57.

FIG. 2, CASE L.-Arterio-sclerotic brain atrophy. Cortex, with a wedge-

shaped area of degeneration, similar to that in Fig. z, filled with coarse

glia fibres. Heidenhain stain. Mag. r60.

FIG. 3, CASE H.-Arterio-sclerotic brain atrophy; senile cortical devas-

tation. Sclerotic vessel in medullated substance of convolution. Elastica

stain. Mag. 240.

FIG. 4, CASE C.-Arterio-sclerotic brain atrophy with tabes-like symp-

toms. Spinal cord showing degenerations in lateral pyramidal tracts and

in posterior columns of VI cervical, VII dorsal, I lumbar, V lumbar, II
sacral regions. Weigert stain. Mag. 10.
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